The transformation of the current society from an industry-based economy to a knowledge management and innovation-based economy is changing the design and implementation of business strategies and the nature of the competition among the organizations which are mainly small and medium-size enterprises (SMEs). They struggle to survive in a market which is more demanding and competitive, so they see knowledge management as one of the most effective strategies that may help to enable the innovation activities into the businesses. For these reasons, this research paper has as a main goal to analyze the relationship between knowledge management and innovation in Mexican SMEs. The empirical analysis used 125 manufacturing SMEs (each SME having from 20 to 250 employees) as a sample to be carried out. The obtained results indicate that knowledge management has a positive impact in products, process, and management systems innovation.
INTRODUCTION
The globalization of economy and a more demanding market with a high level of market demand are pushing the firms, mainly the small and medium-sized enterprises (SMEs), to re-structure their business strategies in order to update them to the current market demand. Similarly, different firms are considering knowledge management as a strategy that allows them to improve their level of competition (Audretsch & Thurik, 2000; because knowledge is considered as an essential element to obtain a higher level of competitiveness and innovation in organizations (Corso et al., 2003; Chirico, 2008) . For this reason, SMEs have to improve their business skills in order to manage more efficiently the knowledge generated by their employees so they can adapt faster to the external and internal changes that will allow them to apply innovation activities and, as a consequence, improve their economic fringes (Teece et al., 1997; Eisenhardt & Martin, 2000) .
In this sense, the current environment of business is changing rapidly from an industrialbased to a knowledge-based (Drucker, 1994; Van de Ven, 2004; Lu et al., 2008) by means of two essential elements. On one hand, we have the globalization of economy (Lu et al., 2008) while on the other hand we have fast technological changes (Santos et al., 2004; Peng, 2006) . Basically, the swift development of information technologies and the use of internet in most firms facilitate the interaction with clients, suppliers and consumers (Chen, 1997) which produce important changes in the nature of the organizations. Thus, this new business environment is requiring from SMEs to build and improve their skills based on a specialization of knowledge and innovation in order to improve their productivity and provide products that are more adequate to their consumer than the ones provided by their competition (Lu et al., 2008) .
As a result of these changes, most managers are implementing new strategies for the creation, development and retention of knowledge generated by employees which allow the survival and development of such SMEs. Then, the knowledge management is present in the current literature as one of the most important elements that enable the design and implementation of innovation activities as an integral part of the business strategies of the firms (Hitt et al., 1998; Lee & Grewal, 2004; Miller et al., 2007) .
Furthermore, the increase in innovation activities can be the result of a more effective SMEs knowledge management, particularly the activities of innovation in products, processes and management systems (Moshen & Khadem, 2010) , because the new products, processes and management systems innovations is the result of the interaction between knowledge management and technology (Handzic, 2004) .
In this sense, most studies that link knowledge management and innovation have analyzed these elements from the perspective of large firms in developed countries, so there are few ones that have paid attention to SMEs (Thompson & Leyden, 1983; Acs, 1996) , and even fewer ones that are related to the field of developing countries (OECD, 2003; Bozbura, 2007) . By comparison, one of the major contributions of this paper is the relationship between knowledge management and SMEs innovation activities in a developing country (Mexico). Also, most researches that are based on these two characteristics have applied qualitative methods; which gives this one another contribution by providing information about how knowledge management contributes to improve the innovation activities in SMEs by means of applying quantitative methods and using structural equation models for such methods.
The rest of the research paper has been structured in the following way: the second section provides a theoretical framework, the previous empirical researches as well as the formulation of hypotheses of the research. The third section deals with the methodology, the sample and the variables used in the research. The analysis of results is made in the fourth section. The final section presents the main conclusions and implications of this paper.
LITERATURE REVIEW
Knowledge management (KM) has been widely analyzed and discussed in the last decade in different fields and contexts (Lopez et al., 2004) such as the construction industry (Maqsood & Finegran, 2009 ), pharmaceutics (Normann & Ramirez, 1993; Powell, 1998) , electronics (Sieloff, 1999) , information and communication technology (Rantapuska & Ihanainen, 2008) as well as manufacturing (Andrews, 1996; Lu et al., 2008; Moshen & Khadem, 2010) .Similarly, it has been identified as an essential element that greatly facilitates the innovation and performance of the Firms (Kamara et al., 2002) .
On one hand, KM has been analyzed and discussed depending on the number of dimensions. One of the most studied classifications is the one that presents two basic types: information and know-how. Information refers to concepts, data or symbols that can be transmitted between two or more companies (Kogut & Zander, 1992) , whereas know-how refers to the accumulation of practical skills or the experience that enable people to perform activities in an easy, efficient way (von Hippel, 1988) . With this, the acquisition and processing of information and know-how done by the companies will impact in a different way their results and performance (Lu et al., 2008) . Similarly, KM has also been classified as explicit and tacit (Polanyi, 1966) . Explicit KM is the one that can be easily transferred from one person to another, whereas tacit KM is the one that is difficult to put into words and access as it commonly develops based on the experience, attitudes, feelings and other factors which can be transferred only by means of interaction with other people (Tsai, 2001; Tsang, 2002; McFadyen & Cannella, 2004) .
On the other hand, the firms that acquire more capabilities so their employees obtain and share the tacit knowledge will be able to create a higher level of innovation in their activities by means of the creation and development of new knowledge, that can be incorporated in the innovation or changes in the products or services that they produce for the benefit of their consumers (Kogut & Zander, 1992) . However, the use and generation of knowledge is different in small and medium-sized enterprises (SMEs), because they have different levels of generated KM into the firm as well as in the outside. As a consequence, these differences can affect the level of innovation and performance significantly (Lu et al., 2008) . For this reason, it is important to consider and analyze how the knowledge has been generated, acquired, shared and spread out in the organizations as this will allow SMEs to achieve a higher level of innovation and performance (Huff, 2000; McFadyen & Cannella, 2004; Argyres & Silverman, 2004; Hansen et al., 2005; Turner & Makhija, 2006) .
Thus, managers will have to pay more attention to the creation and spread of tacit knowledge inside SMEs, because this type of knowledge is the one that fosters a higher level of innovation in the firms (Lu et al., 2008) . At the same time, managers have to improve the processes for the creation of tacit knowledge (Dew et al., 2004; Thorpe et al., 2005) since the management style affects the use and creation of both explicit and tacit knowledge in a significant way (Ekanem & Samllbone, 2007) . Therefore, managers will have to strengthen the SMEs employees experience, intuition attitude and values just as much as the external resources such as the events with clients, benchmarking and an increasing interaction with the different providers (Bharati & Chaudhury, 2006) , because the different suppliers can strongly promote the development of innovation in SMEs (Rantapuska & Ihanainen, 2008) . That is why the use and development of knowledge in SMEs is usually flexible, unstructured and socially related to the experience and the employees relationships (Thorpe et al., 2005) .
The most recent classification of KM in the current literature is the one presented by Bozbura (2007) who considers that KM can be analyzed by means of four dimensions:
training and mentoring employees, policies and strategies of knowledge management, knowledge capturing and acquisition from outside, and effects of the organizational culture. It can be understood from this classification that human resources is the most important element in the organization, because it is the resource that generates and develops the required creativity to produce new knowledge that enables companies to improve their level of innovation and development. Accordingly, the implicit knowledge of employees is the essential element that directly affects the activities of the organizations. Thus, the management of human resources is the most important part of SMEs KM (OECD, 2003) .
The human resources in the firms, mainly the one of SMEs, increases significantly the tangible activities of the profitable operations such as the acquisition of tools and equipment as well as the intangible activities such as the customer satisfaction (Fitz-enz, 2001 ). Human resources are so important that every time more and more SMEs are investing important amounts of economic resources in their employees in order to increase their skills, experience and knowledge to improve company's environment in a substantial way (Ulrich, 1997) . All this, increases the capabilities of the employees and this can directly affect the SMEs financial performance. Hence, employee's training has a direct relation to knowledge management in the firms (Becker et al., 2001) .
Conversely, the mission, vision and management strategies and processes of SMEs can be essential factors that improve skills and strengthen the employees' creativity since these elements can be labeled as policies and strategies that directly affect the firms KM. Likewise, the creation and acquisition of knowledge is another essential element for KM because knowledge can be obtained by means of established relationships between SMEs and their clients, suppliers, competition, society and even official institutions. Finally, in order to make employees share the knowledge or information they have with the rest of the firm's members inside their SME, it is necessary to design and use efficient ways of communication, this will allow the firms to have an efficient KM. Then, the working conditions, team work, means of communication to share knowledge and the creation of a favorable environment to promote the free expression of opinions can be defined as the directs effects of organizational culture in KM (Zack, 1999; Bontis, 2000; Buckley & Carter, 2000; OECD, 2003; Bozbura, 2004; 2007) . This model is the one that will be taken for this research in order to measure the KM.
The current literature shows different investigations where they directly relate KM and SMEs innovation activities. One of the most referred papers is the one presented by the researchers Ruggles and Little (1997) . In it, a metaphor is presented and explained by the authors in the following way: In this model, the soil and food refer mainly to the knowledge generated in the company. It refers to the knowledge and personal experience, to the economic resources such as the acquisition of equipment, tools, and so on, that are accessible for all the personnel. This model also refers to the people, who are considered as the seeds that in which the new concepts can be generated and, at the same time, be the main element of the innovation processes.
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Another model, presented by Swan et al. (1999) , postulated two perspectives that were called cognitive model and community model. The cognitive model commonly denotes a perspective in which the generated knowledge can be picked up and codified by each one of the employees of the firms (Sorensen & Lundh-Snis, 2001 ), whereas the community or social model is based in the development of technology.
The model presented by Van de Ven and Engleman (2004) considers four basic elements that are derived from the present relation between KM and innovation. The first one is the human element which consists in motivating the employees of the firm to be more innovative by means of searching and developing both the new knowledge as well the existing knowledge in the SMEs. The second element is the process which consists in the way how the SMEs managers develop and implement new ideas in the organization processes. The third element refers to the structural problems which consist in the use of infrastructure between the company and its suppliers to obtain the knowledge that will help them to generate, facilitate, stand and promote the innovation activities in SMEs. Finally, the fourth element, leadership, consists in the generation and adequate management of an environment that enable facilitate the innovation activities in the organization. In order to obtain the reference framework, the methodology used in this paper consisted in obtaining the directory of SMEs which had between 20 and 250 employees. for Aguascalientes State which accounted for 130 manufacturing firms registered until July 30, 2009. Due to the small amount of companies that fulfilled the required characteristics, it was decided to make a census with a level of reliability of 99% and a maximum error of ±1%. Similarly, the survey was designed to be answered by the SMEs managers. It was applied in the format of personal interview to the 130 selected firms. From these, only 125 replied back which gives us a response rate of 96%.
Development of Steps
Prior to the analysis of the results of this paper, an analysis of reliability and validity of the used parameters was carried out. In order to measure innovation, the survey required from the managers to indicate if the firm had implemented innovation activities during the last two years pior to their application (1= Yes and 0= No). In order to measure the importance of the innovative activity, the survey requested the managers to evaluate, by means of a 5-point Likert scale (1= Not important and 5= Very important), the product innovation, the process innovation and the management systems innovation (Zahra & Covin, 1993; Kalantaridis & Pheby, 1999; Frishammar & Hörte, 2005; Madrid-Guijarro et al., 2009) .
Reliability and Validity
In order to evaluate the reliability and validity of the measurement scales, a Confirmatory Factorial Analysis (CFA) was carried out by using the maximum likelihood method in EQS 6.1 software (Bentler, 2005; Brown, 2006; Byrne, 2006) .
Similarly, the reliability of the proposed measurement scales is evaluated from Cronbach's alpha coefficient and the composed reliability index (CRI) (Bagozzi & Yi, 1988) . All the values from the scale exceeded the recommended level of 0.7 for Cronbach's alpha as well as the CRI that provides an evidence of the reliability that justifies the internal reliability of the scales (Nunally & Bernstein, 1994; Hair et al., 1995) . Accordingly, other methods of estimation were used when it is assumed that the normality is present. For this, we followed the suggestions from Chou, Bentler and Satorra (1991) and Hu, Bentler and Kano (1992) for the correction of the statistics of the estimation model used. In this way, the robust statistics (Satorra & Bentler, 1988) will be used to provide a better evidence of the statistical adjustments.
The adjustments used in the method were the Normalized Adjustment Index (NFI), NotNormalized Adjustment Index (NNFI), Comparative Adjustment Index (CFI) and the Root Mean Square of Error Approximation (RMSEA) (Bentler & Bonnet, 1980; The Relationship between Knowledge Management and Innovation Level in Mexican SMEs 11
1989; Bentler, 1990; Hair et al., 1995; Chau, 1997; Heck, 1998) . The NFI, NNFI and CFI values between 0.80 and 0.89 represent a reasonable adjustment (Segars & Grover, 1993) , and a value that is equal or higher to 0.90 is an evidence of a good fit (Jöreskog & Sörbom, 1986; Byrne, 1989; Papke-Shields et al., 2002) . The RMSEA values that are inferior to 0.080 are acceptable (Jöreskog & Sörbom, 1986 , Hair et al., 1995 .
CFA results are presented in Table 1 the size of all the standardized factorial loads are superior to 0.60 (Bagozzi & Yi, 1988) and the average of the standardized factorial loads of every factor exceed without any problems the value of 0.70 (Hair et al., 1995) . Finally, the average variance extracted (AVE) was calculated for every pair of constructs, which results in an AVE that is superior to the 0.50 recommended by Fornell and Larcker (1981) . In regard to the evidence of discriminant validity, the measurement is given in two ways that can be observed in Table 2 . First, with a confidentiality interval of 95%, none of the individual elements of the latent factors from correlation matrix contain the value 1.0 (Anderson & Gerbing, 1988) . Second, the variance extracted between each pair of constructs is superior to its corresponding AVE (Fornell & Larcker, 1981) . Based on these criteria, it can be concluded that the different measurements used in this paper
show sufficient evidence of reliability as well as convergent and discriminant validity. 
RESULTS
The theoretical model was analyzed with this research by using the structural equations model (SEM) with the EQS 6.1 software (Bentler, 2005; Byrne, 2006; Brown, 2006) . In order to obtain the statistical results of the research hypotheses, a SEM was carried out with the same variables to prove the structure of the model and obtain the results that could allow the contrast of the established hypotheses. The nomological validity of the theoretical model was analyzed by the chi-square performance test in which the theoretical model was compared with the measurement model. The results indicate that the non-significant differences of the theoretical model are good in the explanation of the relations observed between the latent constructs (Anderson & Gerbing, 1988; Hatcher, 1994) . The final results obtained from SEM are presented in Table 3 . In regard to hypothesis H1, the results obtained (seen in Table 3 
DISCUSSION AND CONCLUSIONS
The results obtained in this research show that KM encourages the innovation activities in three different ways. First, it helps SMEs to locate innovative knowledge in the external environment of the organization, own that knowledge and transfer it to all the personnel of the company and incorporate it efficiently to the productive activities, which generates changes or improvements to the products created. Thus, the knowledge generated in universities, research centers, government institutions and other organizations that produce similar or identical products allows SMEs to acquire and develop knowledge that turns into superior skills of the human resources, which derives in an improvement of the competitive advantage of firms by means of the generation of new products in the target market. Similarly, in a market that is every time more globalized and highly competitive, just like the one where most SMEs are currently established, the survival and development of this kind of firms depends on the constant change or improvement of the products made to adapt them to the constant preferences and needs of the consumers; and in order to do this, they need the knowledge generated outside the firms.
Second, KM helps SMEs to improve their level of competitiveness by enhancing the production processes because it gets, assimilates and uses the innovative knowledge from the external environment in favor of the organization. KM usually promotes and regulates the adoption cycle of the innovation activities of the firms, mainly the production processes, because it requires important monetary investments, on one hand, for the automation of productive processes by acquiring new technology; and, on the other hand, to have an efficient record of the production and predictive, corrective maintenance of machinery and equipment. Similarly, it is necessary to have innovative initiatives in the delivery methods, higher levels of cooperation with the suppliers to diminish risks and a more efficient and effective production schedule. Hence, SMEs requires external innovative knowledge that is spread in the industry so KM enables this process into the organization in order to generate new knowledge. This will facilitate its fast internal dissemination of the operational processes of the firms which will cause changes or improvements in the production processes.
Third, KM helps SMEs to get a better development by means of a change or improvement in the management systems. The limited use of explicit or processual knowledge that exists inside SMEs as well as the tacit knowledge that is in the people's skills and experience affects the specific behavior of employees and the organizational culture, which usually causes that different SMEs do not accept the new knowledge that is outside the firm. That is why managers will have to put into effect changes or improvements in the management systems of SMEs to facilitate the transference of explicit and tacit knowledge among all the employees in the organization. Thus, the changes or improvements in the management systems will have to guarantee the optimal use of the available knowledge (both inside and outside the organization), because the use of internal knowledge can create a high demand of the external available knowledge that would directly result in improving the management systems in order to use such knowledge efficiently. This could be perceived in a better output and a better level of innovation in the firms. In order to take external knowledge and incorporate it with the existing knowledge in the SMEs it is necessary to improve and upgrade the process of KM and provide the necessary skills so the firms to become learning organizations.
The main objective of this research aimed to indentify the relationship between KM and innovation by using a sample of 125 Mexican SMEs manufacturing firms. The empirical evidence in this paper allows us to conclude that KM has a positive and direct effect in product innovation as well as the processes and management systems of manufacturing SMEs. These results are similar to the ones obtained by Thompson and Leyden (1983) , Acs (1996) and Lu et al. (2008) , where they concluded that instead of having SMEs generating new knowledge they normally look for and get new knowledge outside the organization through social bonds that they keep with clients and suppliers.
For this reason, it can be concluded that a good combination of internal and external knowledge can make SMEs more innovative.
This research has some limitations. Firstly, the sample only considered manufacturing SMEs with 20 to 250 employees in Aguascalientes (Mexico), so further investigations might take into account smaller firms, from other sectors and from other country.
Secondly, the research only considered four dimensions or factors in order to measure KM; further investigations might consider other variables such as human resources, aptitude, creativity, level of education and working experience, among others.
Similarly, the research could include moderating variables such as the characteristics of the industry, the ownership of the firms, the competitive strategy and the structure of the organization. Finally, another limitation of this research is the fact that the survey was done only with the SMEs managers. It would be interesting for future investigations to consider in the survey the employees, clients and suppliers of the organization so it is possible to know the opinion of other participants of the firms.
